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A (Iata filt Qr p r o c e s s e s  d a t a  ill ordu  to ol)tai]l an (~htilll;lt(~ of ])aralll(~t(,l’s  i II;lt arc, l’(’latc(l

to Ilic  data hy a mathematical  H)o(Ic I. l)ata [ilt{’rs exisl  in II Ially  forll)s  a]i(l USC) tll( coiraria]icc
of tll(’ Stale ])arametcrs, or  S0111(’ [?(llli  Vill(’llt  1(’])lcs(’llt:ltiol). illoll~ \vitll  111(’  111(’asll]c][lc’]]ts  ;Ill(i a.
simlllat ion of the mcasurcmcwts itlclu(li]lg  I)art  ial (lc]’i\”i)li  V(’S, t o  ol)l;till 111(, ~lcsir(:(l  (Lslill)at(’.  ‘1’lle
C()\)iil’i2111C.(’  llliltl’iX of the State lllily I)(’ I’(’])lc’sclltc(l  I)y its ini’(,rsc’  or illforln:liioli IIlatl”ix o r  Sqllal’c
root Iac.torizations of citl)cr of Iflcw mat r i ces .

l)roccssillg d a t a .

A  c o n t i n u o u s  m a t r i x  clifT’Qmntial Cqllatiol]  for Illc S1/11’  filter IIils 1)( ’(’11 (1(’riv(l(l illl{l ii Colll[)llt(’r
algoritll]n delrelo~)d to illl\)]C!lll Cllt tl~is f i l ter . ‘1’11(1  f i l t e r  :)lgori(llln  })crfolllls  Il\(, )))al)])ii):  of state
a.lld pmcms noise  hy IllllllCI’i  Cill in tegra t i on )  of the ,SllllI’ IIlalrix and a(lmits (Iat:l  \’ ia a (Iiscrwi least
squaw update. A smoothing algorithm is also (Icscril)e(l,

:\cc.urac.y,  colnl)utationa]  efficiclicy, IIlel]lory  lrclllil(’l)l(,l)ts  ;in(l hilll~)licily  of (Icsi:; ll arc (om-
pard with othcrfilter algorithms. ‘1’his collll)arisoll collsist(’(1  ol(olllltin: 111(1  IIIIIIII)C]  ofrqllaliol]s

that IIlllst  I)C illtegratd a n d  tl)c  Ilulnl)cr  all(l (Iilneltsio))  of :Lrr:(ys. . \  [)rc~lilllill:~r}r e\’illllati OJl  of

tll(’s(!  c.om])ctillg  criteria. reveals no significant, (Iifforcl)(os. IIolv(’v(’r.  fll(’ continuous  S1{11’ filter is
cxl)ec.tcd  to out perform discrete f i l t e r s  Ivitll rcg:ir(l  Lo accurac}’  :Lnd JIICIII)OIy Ic(lllil(’ltl(’llts  l)cwause
tll(!rc  is no need to c o m p u t e  a state t r ans i t i on  lnatrix al](l error control lllay  1)(’ ])lacd (Iircctly on
111(  I d(’lncmts  of the SIUJr  ma t r ix . Silnl)licily o f  (Icsigu swli)s 1 0  fai’ou tl)c r.olitillllous  S1{lll filicr
I)articularly Jvhcn thesamc nulnwic.a]  illtcgratio]) algoritl)ll) llscd  f o r  Iltc state I)ro])a:alion is llse(l
to integrate the Sltll I1 lnatrix.

‘l’lie intcgratio]l  o f  p r o c e s s  ]Ioise ]l)a]i~s 1,11(’ colltinllolls SltllI’  [i]tor SO] I]()\V]Iat  (“r)l~ll)lltzltiollz~]ly
ill(’fllcic]~t.  I1O W C V W, all c,x act rc,sll]t i s  ol)tai]le(l  a]l(] (Ii.s(.lolc  fill (’rs (] ftcll  ;l])l)l” OXill)iil C 11](’  int (J-
g]:lt,jo]l  of j)l.o~c:ss  IIoisc l)y assulllil)~ t]lal tll(~ s t o c h a s t i c  [)il~illll(’t  Cl’S ;ll’(l  (’Ollht  illll I)\’Cl’ 1 11(’ Il])[lat(’

li]ne il~tcrval.  11711(  ’11 pro~’css  IIois(’  i s  :I(l]l)ittc,(l  1 0  llIC col)lillllolls [illcr :Ih [Iih(rt’lr  II])(I;I1  (IS. 111(,
(’ollll)lltational (Jfficicmcy i s  COll)l)ill’tll)I~  10 IIIV (Iis(r(’1(’  fil{(,r illl])l(’lll(Jl)l:lliojl.
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